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(54) VIDEO SERVER SCHEDULING FOR SIMULTANEOUS READ-WRITE REQUEST 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a disk scheduling 
process supporting a category relating to a read request 
and a category relating to a write request by inserting the 
read request and the write request into a common disk 
cue and processing the read request and the write 
request which is positioned at the head of the cue. 
SOLUTION: A write request is inserted into a disk cue 
32. Then, a read request is inserted into the disk cue 32 
and the read request is processed (actually read out 
from an MSFS disk 30). Thereafter, the write request is 
processed (actually written onto the MSFS disk 30). if it 
is found that a schedule generation process inserts the 
write request into the cue 32 on the scanning order 
without violating not only a deadline of a new write 

request but also deadlines of read and write requests already present on the cue 32, the new 
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write request is then inserted into the disk cue 32 on its scanning order. 
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[0 0 27] -eOd(t){J. II^CC, ^^Jt. o$0d 

(t )'CC!)^-{ h>'>*':r:7T7'-;i/2 8rt<D-r^r(Z)^-s> 

^-•5;^p.*^7'^:^^3 0CCJBjS 
2 8*JS8ffcC3a:S*rccJ:0^<©^ra3&5*-5ciD-c. >'^• 

>f>d(t)(ijgffl3tiSo -etiiK. dCt)«^>C(Dct^K: 
briSfOSn-So ta«rd(t)*i«iE3tlfc^XKDWp 

d(t)^t-to + d(tp)+l/A. 
[0 0 2 8] cn». ±iB0!>dCt)«:3*"ri^^S:<!:-a 
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d(t)^t - ta + dCto)+ 1/A, 
= t - to + to + n,(t»)/A,+ 1/A, 
= t+(nf(tp)+ 1)/A. 
= t +nf(t)/A. 

df>fAJ&COr. Df (t )^ nf(to)+ 1 '^-fh^- 
s;^*57'^ 0CCiaSfl^CcStiiSn/c1^(D»rl/C^:^ 

10 [0 02 9] ^>f h^--i^*ifim*s*ufcit. *frt; 

f'Att. p.CC^t-rSf^!:^ F^-<X o3sOd.(t)*Sll 

-ecDd.ct)^*. ^>'^'^:7T:/--;^2 8(D 

d.Ct)^d(t)o a»Cc. p,*jJ:Cf*<D7"?r F 
^^>d.(t)tt. 7=^X^+;x-3 2CCjfASnS, 

20 "^^f hS*^X^^i^>JiB^C. y-FS:^4:»^SCAN 
[0 03 0]5t«:ji^fcJ:5CC. SCANRTf^^^Xi^ 

30 ^X^=<^^-3 2rC[)S5j<W, $^-^^-YA*2liD 
7'^Xi? + A-3 2rt'C*^«)'5S*tCJtOr'f y 
F^-<><DaS*5)iC^J:0CC. SCANRTJBtcffiSn 

So y--F©;5^cc*tur. ^^:^^+*>-3 2rt©Ra, 

(1)^-/ FS*W„.«:f^-/;^d^+*-32«:»At. 
(2 ) y FS^SRd 1 •< X ^ + * - 3 2 (Cjf A U . 
. (3)y-- FS*R,,?:®aL(7"^X^3 0:«r^6ll^k: 

[0 03 1 ] ^-<FS*W„„*#A 
H3K:^U/c:7n-^i'-FiCB8L/t:B, f^-fx^+A 
-^3 2-^(0^-^ F5*W„„(D#A3()«ffi«3*a-Ct**o -J 

-;l/CCSfJ«-rSi(S4 0). ^-f^fT-fe^^Vh^T^f 

;Hf-^N'-12»v ±aU3feJ:5«:. ^-/FS^tcf^y 
F^>/>**«DSrS(S4 2). ^XfC^-i hmtifiT"^ 
X^ + :x'-3 2CCjfA3n'5o Ctl»OT<OJ:^CCLT 

50 ^sn^s. 
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[0032] J<r^T■fe^'^>^:7T'f-'^■!^■--'^•-l 2 

1. 7'-f;^f+a-3 2F«9T?t,»-rn©';-Fi»J:of7-f 

4. SfLO^-f hS**(;^+i'>J©ic#A3nS46 

[003 3] X^rt/3-;^^'^Bi^7■a■feX*^cne>©#'(^ 20 

©nI86tt%<r>*>{c«ia-rs*>WWT«:a-x*. ^-x 1 

B. «Bl*l«:Srat»oI||tt©iS«,>J^:»-';:<-CftS. t 

f K^'f>©<&^5:6-r. +a-3 2tcKccff^^■r*•J- 
F*^J:cf9•<^B*©•ff H9-f>cc»g-rscitt 

<. *+a-3 2rt'vx+-i'»lB«:-?^ hS^*»A-C 
tSC<b*iM>/i:3ti/c*5:e>«(S4 6X Srl>(<>7-< h 
^mt. •?-©X=t + >JiK:f'^X5' + »-3 2-^»A3 

[0 03 4] ^r-;^2«:*J(,>-C. Srl'l*^-/ hS**!;^ 30 
# + »lK:#A3tv/ci#> ifL/U^-f hS*©7'2' K 
9-f>*iSSL'^ct,»*»(S5 0). *©#AB$. t><o*> 
©<60 y - KS^Cf" ? F 7 >3jJajgf S (S 5 2 ). 
C©:/a-b;^«, aSt/c-f ? F -7 >?rJ^-3 - FS 
*©^?rjiW-5J;5K:«*'.5. *>l/, 5-fFg*©7= 
F7'^>*JSJS-r-6C<!:!a:<. ^(D7^ hS^lfi^:^ 
-3 2©i|i*ffl-cairJftiSCi*J-C*S«:6«(S 5 

4). ■e-©7'n'fe;^«. x+ + >Jir«^c< . T-^:^f 

+ a-3 2©$?«{CffU»5'f h^*?r<4gSti-*, C 
©C <!:«. as L/fcT' !^ F 5 •< >it9-o V - FS«*s« 40 

5i^-r-5©«:a4-5. c C"r©s«>?i5ir>nie6tt». +»- 

3 2®^«f85©;^=^^-i'>lffl(^>::^+-i'>JlB<!:i^i?)^«l 
+ + >ia«:Jf Af i c i-c**. 

[003 5] ir-xiisj;iU^-ZZit, ji^©J^Xf- 

-;^3te<fccf4«. 7-/ FS*©iiS*ii^;^f'A©«* 

i/;^f-A8ltfP©ffl(C. ir-X3teitf-Jr-X4©|6 50 
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©1^-fX48ai4^-r. 

[0 03 6] ::^^ya-;l'ff)sS:?"n-fe;^*J(,>*>f)^-x 
3te<fcOf44ft^*>%m-rciCcSS-:>-rto»3> »rH,> 
^'T hS*«. 7'-<Xi'+3,-3 2|*i{C»(c??aE-ri.«9 
©7-1 FS*©7=?» F7.<>4jijS3-l*5fc*(cgfe£S 

ni(S5 8). c©ti^« ■e©7'D-bx«> iagtytf' 

3 2©5tffl«:i^«rr4(S6 0). C©«r*> T^'-'F^-f 
>3>»a5TSJ:5K:flCofc';-F®*«. BlifeUlfct^ 

itens. hs*©7'y F7-/>*iasi/fct 

9). 

[0037] 'J^-:!^3(|fl/l>5'^ FS**s<fe©-7-/ F 
S*©7'^' F7'f>?:ajg3-S5)tt. "y-ih^^yVr 
■/-JVZSifim^L. J^;:^^A*i:t-^<-P-FLfcC 

Lt,>7Y hS*3!>5^©x+i'>Ji(c}f ASn.5^:c6«, 
irl/tr>^-f FS^Cf^ry F7'f>3&i*SrS(S5 0). 
7 -{ FS*©?* 9 F 7 >© y 3 -^HJ. ^ F §^ifi 

S^tt. ^©aSL/cT^-^ F7'f>*}$-:J^^*J«c<. 

^(Ory F^-f>43iS3#SC<!:^c<X-5^i;':x-;l/C/ 
?H/r«J5:6«ct,>. cnB«T©J:5{cL/TaSRSn 

[0 03 8] •e'©7*a42X«. Sft/C^7-< FS*?r=t=* 

-3 2©5feK(cawi(S6 2). f'? F^-{>*iaR-r 

*J> f'--* F7-f>*tfiJgriJ:5«:i&o/c7'r FS3ft» 

(S6 4)> er-x3<!:L/Ta*>n5> SfL/l>^ 

-/FS*tc?ao-r+a-3 2©itBlw:»«)3ni. -!r- 
x3teJ:CJf^-x4©)R:&-c. =^»-3 2<o9m(c^1is 
Lte7-<FS*«> x+ + »iK:@#©rar)i{4*s^«> 

6ns. iKSj^f'^' F^-f >*iy- Ffe^fcc^^-r hS5}<© 
sttrccftttsns/t*. ifoi»s*©»A^. x++> 

)iK:tei,>r»f i/t,»s*«Kr©SS*©f' ? F 7 ^ >ttr 
[0 0 3 9] ^-^ FS*w„„©saa 

J3S©-r'^-C©ir-X(C*J(,>-C. ^-^ F'^-i'p,**— 
f'^Xi'+*-3 2K:JfA3nSi. -e©^'fF'^ 

-i;^«f'^ xi'3 0«:!g)aWKSir3i$<aTiiSci*s 
^sns. T^^xi'SOJC'^-i^SSSrjitrcitt. 

7 y 7 T X^-Xi^t? (<t©X'^-X«9 F 
i'3 0{C##)iStl2>i. 7=-* Xi'+»-3 2rt©7-f 



IS 

«:<tiE-r*CilcJ:r)v 5-/ hA->7r :/-;U2 81*3© 
[0040] I5«K:, f=^>^i' + »-3 2{C^*bT. 

2. •r'<-C07'f FS*?:+»-3 2«:flra3'ttS. 10 

3. f'^:^f+a-3 2rt©S^-f FS*P,(C)>tLT 
flKfelifici.(t,)4ft#-rS. (t,tt. d.(t,)*5<^iE 

d.(t.)— t- t, + d.(t,)+ 

c©'?9 K7-r>©iS«i{c*f-r2>as». ~>;^f'A^^ 

[004 1] 'J - KS^R„©»A*»<fciyf«iffi 

FS^R„©»m3:. **©SCANRT:/P-Irx 
{CTf5J*i^tf3ni©3(r'{c<H'5. SrOl,*';- KM*R^, 20 

*Jf'^;^i'^'»-3 2«cf!Hltfcit. B4©7n-g^ 

f- h{C^3niJ:5«:. *©:/o-bX{3:. *©!?*«: 
iE«J&SCAN©)i&CC#A-rs. SSJ. •e©:/aH2;^ 
B. -?-©(4g«:. *©'<-y©X+-|.»lBK:*H£;Lr+ 
»-3 2rt{caia3ti-S(S7 0). *©S***©fltS 

{c^ATifrtc, :/n-fex«. +a-3 2i*3©-r'<r© 
(S7 2). cn«. f'^;^i'4=»-3 2rt«:K{cflffi-r 

-r>*iaigur(r>&wti«> SfLi>';-Ks«Ra,B, 30 

fel/. — :)3EA:«J:0te<©7=» F7-<>*iaSt/-C(,> 
i6fl/(.»';-KS*R„»v +:x-3 2rt©* 

©x=*^-f>ti:g{cwA$n%v^ -e©f^o«c. 

3 2©*?lS{cjfAf -5J:^K*^n.S. COJ*^. 
L. ifH,>';-KS*Rd,3W»L.ri>&l»i^5ESti 
*aK(S7 6). +»-3 2<tt|^J8K:»AS*lS(S7 
8). -e'>-C*WnK. y-K^^tt. !5*L//ci*i^c 
sn. -ei/T. i^;^f-AK:j:-jX*!H13nJ5:tHS8 
0). 40 
[ 0 0 4 2 ] C Cr©?IfiBtt©*4 1 0©fia«fflB. 
f'-z F5-Y>*«S-r'5Ct«cL{C7'^Xi' + *-3 2 
©*g«CttS4S^4C<b*J-C**+a-3 2©7^ h 

oc* y - FS^fcjiis-r i^©*> - fs*©c ^ 

i'F^^>=£iE»-rS02©*j*«> ±jS?3*lfc55SS© 

AiiS^rRK-rif'^ ;^ i'©l«T*^s-«i'S *)©<!: or 

IS^Sjh'Ct,*^, 50 
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[0 04 3] fetT©iaiS?raW<i:l/T. t^^X^'**- 
32BD-C^3n. +*-3 2©flrair©£* (y- 
FX»7-^ F) »D [i] rS^Sti. 36lC+*-3 2 
©5fegB©S*«D [0]-C^SnS. 5-fhS*W,*il4 
gn-C©7^-f Xi'=t=3.-3 2CCjfA$tl-CC».5. BP^D 

[n] =W.4iSJ£r4, f'^;^i'4'»-3 2©ti:a0 
^n-l©i«tt. NumWr i t e s (n-1) "CS^ 
Sn-S). NumWr i t e s (n- 1 ) «. ^aT.^^ 
a-3 2©W,©B5©7-f FS*©ISia*^bTt>T. 

w.*j^(c»*jisns©{c5tff'r'S (i'Xf^AKiio 

T^^3nfcBR©'f f F'5-/>©a@l*«JlH-C. 
©7-^ hS*©ll^fiS3>5|6^r-5S-C) . 
[0 04 4] 107-f FS*©«ia»v '^-i?*if'^;^ 

2 8 -CI* < ^3!P©-'^• 5. 7 T -SW* MSS[-r 5 C i 
A.*-C©^T©*9ME©7-f Ffi^©f=7 F^-O* 

msith, «'?«c©*j|*fijffltr. 7^^;:^i;+:x- 

3 2CC7-r FS^^rttA-r-SBSK^-f FS*©7="-' F^ 

*Wn**, 5='-<;^i'+a-3 2©ffian. I^Wtr. 

^Xi'+*-3 2CC#A3nSC<!:?:iS£-ri. W.© 

JfAtcra L r . «OT©:^-cw. ©7= ^> F ^ > 

d (t) = t+ (n, (t) +NumW Titers 
(n-1) ) /A. 

[ 0 0 4 5 ] C t\.ni^mi<fM 1 ©Hitet^-C^^ 6n/c 
W.OT'y F7-f>«lf#-r'5i^SiJt®'r5. *fH,» 

4^3C«7^-*;^i'+a-3 2©W.{C5ttf-r.57-f FS^ 

©ii:a*#arr5*>©r*'3. v-^ FS*{cKi/-c<to 
3^fi5-e. afnsnfcf's. F7-f>=&iift^s. c©c 

itCioT. nXF •;-FS*<!!^KS©«i!>{CMLrs^ 

;^^A©ii»*i!^$n5Ci*5g*n.5. :3>:rd:t,>S« 

FS^KStt^hS. FS^©f=!f F^-<>© 

H«*^j^tfc©t?. f'^;^5';^eri>a-ji/«Hl©a-3 

hm^ifmtit (7=-<;^i'3 ojc^^sesjjc^-i/* 

S*iitf*-C) . FS*©f=9 F7-f >%«>tt^K 
»rTS!4:'SB«:l,>, ^-Ctg*. ^-f FS***!a-r^S 

14S-:Jt:f 6ns {TiXBi'Xf' AK J: -sTSf l/«<>filB«: 
WBiSSnSCi. m«9-f Fll3j?*+»-3 2©5t 
BiJCiB^ttS-ttfe®^. f'-^;^i' + 3.-3 2ct'©7-f FS 

[ 0 0 4 8 J R.. «; - FS*©»A<!:«H1 

';-Fii*©R..*-f-=f';-B. tf^^iS^-Tiieffl 
1. R..(c«';rii'3''fA7^9 Fv-/>*i^c>. c© 
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3. •>;^f-AP-K^*j*>lfrR..BO;^ht?t& 
i/Xf-AO-FKlfcH^j^-f. R..';-KS*«. 

ipi^«ia«. R.,*i';-K^«K:nxhL^ci>ci4 

[0 047] W..^-^ hS*(CMl/r. T's'K^-rxo 
:i^ao*$*Cf-CW,. -5 h SJJJB. Ra, <fc *) fcffiliflBfe 

*Hf-C. R»„ FS*«. R„ KS*<t») feisi.^ 

^-f Hl*ilt®l/-C. R.,';-FS*«-'<:»7r-|BI 

im.>m^<Oh. R. . y - KS^Bf' ^X5'+»-32 
[0048] sas^siif WT©Wr:£*5affl-C#*, 

Vt Vpw: dw (f ) =d (f ) 

COmSkt. WT©J:0«:m(r>it-rci*J-CtS. 5fe© 

n/tWf)ar©f=-y K^-fV. RCX^-ti6©«}#*s#A 30 

6nri^*©-c. Mailtf*«m8$> V^-i><0 

•fACr^tf ©Ka?*5W-5 C <!: * L/{C*!iaBWifc{C*H 

©at-rof't; >©*SriftJ$l/. ip-o^Ofy F 

ttl-oOf'^ F9-f>d ( t) ©**i^-rSCi%!i& 40 
CC^-i^^r^tjitf^t?. d (t) {cffiOMiiPfSn^ii;. 
Jfejc^^ ;^ i't ©^ ■< F'^-y^^a^Siif'SB 

[0049] Ma©^tf lurom^hmmsm. 

Vt^t, : d (t) =t,+ (N. + N 

f arvl cad ( t ) ) / A , 

t.B«a©||tf?:PaJ&l/fcB#fflt?*0. N.B^-ff-/^ 
5r7 7'-:/-;l/2 8*JS^rSCi*Jt?*S-^-5^©je 50 
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]»«-C*9, §6{CN ..i (t) BB#Mt,3!P?.« 

Vt^O : d (t) = (N. + N..„,.., (t) ) /A 
[005 0] «±«:^ai/fcllftl>';-F/-7-^ V:^dr 

i>:x-)i!m<ommf3: i o©s^b> f ^ 

FS*i7-< FS*©iBa{CML/Ty- F/7-f F 

-©:*rffiTpjfi|;5:fS0^< ;^++>:t-i^-rA!ia-r4 
S5tii©il$*r*.5-:^, - vwmmm^^^c t 

©j$*-C*S. S(liii?:M'SCi©';7^l'*-< A©S^© 

te*>if r . >; - FS***o ;^ F u fci 3 ntt i,>«i 

^. U - FS*B-3£©^ 9 F 7 -f >I^-C%7 S tUi < 

-{>j<*'j->'N't:,7T-(cS^6ti5©r. Ig|?';-F 

©CiB. ;rf-<>.^'*y-9-r F/^'^»7T-©$l|(R3n 

B - F s*Ri:;7 h s*©W:^=& ;^ -jr a - , 
I6*3n-c(,>57'2' F7>f >{c■^ab^c^>7^-^;^i";- 
7-/ Fir-;^©;*:t&/<:,7r-^J£l»i1--rS. 
[005 1] 

imm<D^m £Lh©itt?g*>e.^6*'^c<fc^{C. 

(cj:ntf. t^f=* • *> • f-^i/ FS^tcjiOli^Ki^ 

•!>'-tfX©fSteSj3i?rg0bfc4)©r*^« comcu 

s*^TrB> ^•5Ji."tfBK#©t7'5r/^F';-A 
6^19) t^f':^^^y-Aoa^6 

B. l^7*:ti^RCf t>- >^m~ F/7 -f F T 
yir-5^3>t?*'S©K:J*Lr, bfT^:* • • -fv^ 

FBy- F^^y-TT^'J^r-i/a^TASCiAi^t 

n-fexi9:tt{c^i»i*SfSS«-r. C4^?.©^S«B, tf 
7':*-iJ--A«cm6l5l^7'-f;^i'U-FRaf7-f hs* 

x'^-j^fi(c3i-5i>r7'< Fi?*(c^rsf= » F7-<> 

3.-K:j^w4Bfrie^**»A-r-SX7^i-7'<t : -et-r. 
+»-©3feSHC3feSifK'; - FSi:^7 FS«*«Hi-r 
S ;^ ::^«:W-r i>-m.iWlMr S c i tc i 0 

Ctie©^SWB> tr:t-9-->'fK:S5-C:fSl5l^7= 

•<xi?';-FSi:/7'f FS^4•!^■#-^■^•.5^^^{c. 
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SV^^h^*. ^^j:< i*>— -^CDf -{X^^W-r*:? 
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